This paper reports about a field experiment conducted to estimate the impact of the share of women in management teams on their business performance. As part of their curriculum, undergraduate students in business studies start up a team venture. We manipulated the gender composition of teams and assigned students, conditional on their gender, randomly to teams. We find that management teams with an equal gender mix perform better than male-dominated and female-dominated teams in terms of sales, profits and earnings per share. Our results indicate that this is due to more intensive monitoring and more equalized learning in mixed teams than in homogeneous teams. JEL-codes: J16, L25, L26, M13, C93
Introduction
Women are under-represented in corporate boards. In 2010, women held only 10 percent of the board seats at the top 300 European companies and just above 15 percent of board seats at Fortune 500 companies (Woods, 2010; Catalyst, 2010) . A higher share of women in boards is often regarded as desirable. Given the current low share, increasing has a positive impact on performance in firms that have otherwise weak (external) governance. However, more gender diverse boards are harmful for the performance of firms with strong (external) governance, possibly due to overmonitoring. These findings are consistent with each other if internal and external monitoring are substitutes. On average, the effect of gender diversity on firm performance turns out to be negative. This leads Adams and Ferreira to conclude that mandating gender quotas for directors can reduce the value of well-governed firms. Ahern and Dittmar (2010) and Matsa and Miller (2010) both measure the effect of board composition on firm performance by exploiting that publicly listed firms in Norway were forced to have at least 40 percent female directors by 2008. In 2006, when this law was implemented, only 9 percent of directors were women. Firms thus had to replace on average 30 percent of their board members. In a difference-in-differences framework, Ahern and Dittmar compare before-after differences between early compliers and late compliers. Matsa and Miller compare listed and unlisted companies and companies in Norway and in other Scandinavian countries in a double and triple differences framework. Both papers conclude that the forced replacement of board members resulted in a significantly negative impact on firm value and profit. 2 Finally, Apesteguia et al. (2010) analyze data from the 2007-2009 editions of an online business game for students to study the effect of gender diversity on team performance. Almost 38,000 students in 16,000 teams participated. Incentives are strong: teams can win substantial prizes with relatively high probabilities, and there is the possibility of being hired by the company that runs this business game. The results show that teams of only women perform worse than mixed teams or teams of only men. 3 While all four studies express awareness of endogeneity issues and attempt to address these, it is uncertain to what extent they achieved this. Adams and Ferreira use the fraction of male board members with connections to female directors as instrumental variable for the share of female board members. It is unclear whether this variable really passes the exclusion restriction required for an instrumental variable to be valid. Moreover, the first stage effect is significant, but the instrument barely passes the rule of thumb of an F-statistic being at least equal to 10. As Ahern and Dittmar admit it is questionable whether the common trend assumption for early and late compliers in their study holds. They do not provide supportive evidence for this assumption by showing that early and late compliers experienced common trends before the law was adopted. Finally, Apesteguia et al. argue that reversed causality can be excluded because teams are formed before they have to perform, and because teams remain fixed over the entire game. This ignores, however, that participants may self-select into teams of different gender composition on the basis of (unobserved) characteristics that are correlated with performance.
The goal of this study is to provide uncontaminated evidence on the impact of the share of women on the financial performance of business teams. We do this by means of a field experiment in which we manipulated the share of women in business teams and assigned participants -conditional on their gender -randomly to teams. This is arguably the most convincing way to address issues of self-selection, omitted variable bias and reversed causality.
The field experiment was conducted in the context of the mandatory entrepreneurship program of undergraduate students in international business of the Amsterdam College of Applied Sciences. In teams of around 12, students start up, sell stock and run a real company with a profit objective for the duration of one year. Students spend approximately one day a week on it. Incentives are strong: students can be 'fired' by team members and will not be graded in that case, whereas the grade has a substantial weight in the student's GPA and determines whether students may participate in the second year program. In addition, there is competition between teams to win the contest of showing the best business results in terms of sales, profits and shareholder value. The strong incentives to perform a substantial and truly joint task of setting up and running a company with the objective of maximizing profit and shareholder value are factors that contribute to the external validity of our results. 4 Forty-five of these student companies are included in our experiment, with the share of women varying between 0.1 and 1.0. Using various performance measures and specifications, we consistently find an inverse u-shaped relation between teams' business performance and their share of women. Performance peaks when the share of women is between 0.5 and 0.6. In search of mechanisms underlying this positive effect of gender diversity on the team's business performance, we provide evidence that mutual monitoring and more equalized learning occur more often in mixed gender teams than in more homogeneous teams and that both factors have a positive impact on companies' performance.
The remainder of this paper is structured as follows. Section 2 gives more details of the context and design of the field experiment. Section 3 describes the data and reports results from randomization checks. Section 4 presents the empirical findings. Section 5 discusses and concludes.
2 Context and design
Context
The program that we study is organized in collaboration with the Junior Achievement Young Enterprise Start Up Program, which is the leading entrepreneurship education program in post-secondary education in the United States and in Europe (see . The program involves taking responsibility as a group for a small sized and short time business, from its setting up (at the beginning of the school year) to its liquidation (at the end of the school year). Students sell stock, elect officers and divide tasks, produce and market products or services, keep records and conduct shareholders' meetings. Students thus frequently interact, build up relationships, and create routines and processes to achieve their common goal. Each student company is supported by one or two advisers coming from the business world and sharing their experience with the students (European Commission, 2006) . During the program the teams have to report to their teacher, business coach and accountant on a regular basis. The program is not a business simulation because everything about the venture is real, including tax and social security payments. Ventures generally proceed as follows. After an interim CEO is appointed, the team starts brainstorming about potential products or services. Market research is then conducted to further analyze the business ideas that survived this process. Next, the core business activity and allocation of positions are defined. 5 Once the corporate plan has been finished, the students start raising capital and organize a shareholders' meeting. The teams can start their business operations if the majority of shareholders approves the corporate plan. From then on producing and marketing of products or services is the main activity of the team. Subsequently, all ventures are liquidated and each team has to write an annual report that needs approval of the final shareholders' meeting. Any profit will be proportionally divided among the shareholders.
The entrepreneurship program at the international business department of the Amsterdam College of Applied Sciences is mandatory, it lasts for an entire academic year and covers about one-fifth of students' first-year bachelor curriculum. The international business department is divided into five fields of study: management, business management, financial management, trade management Asia and business languages. The experiment reported in this paper was conducted in the academic year 2008-2009. The total number of students in that year was 550. Within study fields, students were assigned to 45 teams, giving an average team size of 12. Table 1 shows the numbers of students and teams formed by study field. It also shows that the average share of female students is 0.44, and that women are only overrepresented in the field of business languages.
Design
One week before the start of the program, we received the names of the students together with their gender and field of study. Within fields of study, we determined and varied the fractions of female students for each team and assigned male and female students randomly to these teams. Single-sex teams or teams with only one person of a specific sex were not appreciated by the college. We assigned 550 students to 45 teams and communicated this assignment to the coordinators of the five fields of study who enforced its implementation. Students were informed about the team they belonged to. A few late applicants were randomly distributed among the existing teams whereas a few 'no shows' were also randomly distributed across teams (as they didn't know to which team they were assigned to at that stage). Figure 1 shows the share of females per team with teams ordered from low to high share of females at the time the teams actually started, the baseline. This shows that there is substantial gender variation across teams. The share of females varies from 0.1 to 1.0. Only three teams ended up having a share of females below 0.2 or above 0.8.
The field of study coordinators were informed about the character of the exogenous variation we imposed. We urged them not to inform teachers. Teachers only knew that a research project was conducted which required to stick to the imposed team assignment. Coordinators and teachers were urged not to inform students. Based on interviews with students, we are confident about their uninformedness. Students were told that their program was evaluated and that they were not allowed to switch teams. Only six students switched teams during the year. During the year, 104 students (19%) dropped out. This reduced the average team size from 12 at the start of the program to 10 at the end. Dropouts hardly changed the overall share of females; from 0.44 at baseline to 0.46 at the end of the year. Dropouts could still contaminate the design of the experiment if teams' gender composition is affected or if dropout rates vary across teams in relation to their gender composition. Neither is the case. The correlation coefficient between the teams' share of females at baseline and at the end of the program is 0.92. Regressing students' dropout status on the share of women at baseline and its square returns coefficients of -0.131 (s.e. 0.365) and 0.089 (s.e. 0.342), showing that students' dropout decision is not affected by the gender composition of their team. 6 3 Data
Variables
In addition to administrative data and teams' annual reports, information was collected through three extensive surveys. At the first day of the first week of the academic year (in September 2008), students filled out a pretreatment survey. Follow-up surveys were administered halfway (in January 2009) and at the end of the program (in May 2009). Response rates are 88% for the baseline survey, 86% for the first follow-up and 78% for the second follow-up. The surveys provide background information about individuals and teams. This information is required to assess whether team assignment was random, given the gender distribution and to measure possible mechanisms explaining the effect of teams' gender composition on their business performance.
The baseline survey contains questions about individual characteristics such as age, ethnicity, nationality, education and parental background. The average age is approximately 19 years and 4 months, more than 60% of the students participated in higher general secondary education, roughly two-thirds of the population lives with their parents, about one-third has some work experience, and over 30% has a father who is or was an entrepreneur. Excluding non-Dutch exchange students (about 20%), nearly half of the remaining Dutch students has at least one parent not born in the Netherlands. 7 The baseline survey also included the standard battery of questions to measure the five-factor model of personality structure known as the "big five": agreeableness, conscientiousness, extroversion, neuroticism and openness to experience (cf. Goldberg, 1990) . This commonly used set of measures of personality has been shown to be an explanatory factor of entrepreneurship choices and outcomes (Zhao and Seibert, 2006; Shane, 2010) . Moreover, the baseline survey included statements that are combined through factor analysis into measures of entrepreneurial traits such as need for achievement, need for power, persistence, risk taking, self-efficacy and social orientation. These traits are supposed to be constant over time and possibly influential for entrepreneurship decisions and outcomes (cf. Parker, 2009; . Unlike these traits, entrepreneurial skills can be developed over time. Therefore, validated batteries of questions to measure the most relevant skills for entrepreneurship are included in all three surveys. The skills that are measured include analyzing skills, creativity, external orientation, flexibility, market awareness, motivating skills, networking skills, organizing skills and pro-activity (cf. Parker, 2009). 8 Finally, all three surveys include self-assessments of the level of knowledge that students have in seven areas that are relevant for entrepreneurship, i.e., knowledge of business, management, entrepreneurship, strategy, organization, administration and leadership (cf. Minnitti and Bygrave, 2001; Karlan and Valdivia, 2011) .
To explain possible differences in performance between teams, the second follow-up survey contains questions concerning the development of the team and processes that took place within the teams. Questions related to teams' development address atmosphere, conflicts, peer-reviewed individual effort, friendships, layoffs, perceived diversity levels, satisfaction with the teacher, and the existence of subgroups. Questions related to processes within the team translate into measures of group potency (De Jong et al., 2005) , decision making (Oliver and Anderson, 1994) , mutual monitoring (Langfred, 2004 ) and coordination, credibility and specialization (Lewis, 2003) . Table 2 reports the scales on which these variables are measured and descriptive statistics at the team level. This table shows that there is quite some variation in the scores on these variables across teams. In Section 4 we will examine to what extent the scores on these variables are related to teams' performance on the one hand and to the teams' gender composition on the other. The outcome variables in our analyses are measures of teams' business performance. Information about business performance was retrieved from teams' annual reports. We distinguish the following performance measures: sales (in euros), profits (in euros), a binary indicator for positive profits, and profits per share (in euros). Based on a careful analysis of the annual reports, we were left with the impression that some of these were put together without careful application of a minimal level of accounting rules. Taxes, labor incomes, depreciation and the costs of unsold goods were accounted for in various ways. However, as the bottom line is whether or not to disappoint the shareholders, the sign of the resulting profit level counts more heavily, is rather visible and therefore likely to be more reliable. We therefore add the binary indicator for positive profits to the usual set of performance measures. Table 3 shows descriptives of the four performance measures based on the information from annual reports of 43 teams. Average sales amount to 841 euros, with a standard deviation of 699 euros. The worst performing team has no sales, while the best performing team sells for more than 4000 euros. Profits are on average negative at -69 euros. The team with the lowest profit loses 1016 euros, while the highest profit is 477 euros. 22 teams make positive profit, while 21 teams run a loss. Expressed per share, profits vary between -15 and +15 euros. The final column in the table shows that the three profit measures are positively and significantly correlated with sales.
Randomization
This subsection first examines whether students are, conditional on their gender, randomly assigned to teams of different gender composition. This boils down to regressing -separately for male and female students -students' characteristics on the share of women in their team. The first four columns of Table 4 report the results. Male students who are assigned to teams with many women are not different in terms of personal characteristics or personality traits from male students who are assigned to teams with few women. The same holds for female students assigned to teams with different fractions of women.
There are some -but not systematic -differences with respect to entrepreneurial knowledge and skills. There are, however, clear differences with regard to field of study. This is unavoidable given that the share of women varies across fields of study and given that teams had to be formed within fields of study. The last four columns in Table 4 report results in which the share of women is replaced by a gender diversity index (the share of women times the share of men). No systematic differences are observed in the characteristics of males and females between more and less gender diverse teams. The field of study 'Financial Management' forms the exception. Based on the results shown in this table we will perform various robustness checks in Section 4.
Teams' share of women or teams' gender diversity may correlate with other team characteristics. Table 5 reports these correlations. In line with expectations, the share of Table 4 . women does co-vary with some of the team characteristics. It is positively correlated with team-average mathematics grade in secondary school and with team-average agreeableness. It is negatively correlated with team-average knowledge of business and management. These significant correlations are unavoidable if women and men differ systematically in these characteristics unless we would attempt to balance these other characteristics. Such balancing would necessarily lead to women/men with certain characteristics having a higher probability to be assigned to a team with a high share of women. 9 A teams' gender diversity index does not correlate significantly with team-average variables at the baseline measurement. Apparently, the average gender diverse team is comparable to a cross-section of female dominated and male dominated teams. Again, like in Table 4 , the only exception is the field of study 'Financial Management'. The robustness checks in Section 4 will address the extent to which our results are driven by these gender composition related differences between teams at baseline. Figure 2 shows the relation between the share of women in a team and four measures of teams' performance: (ln) sales, profit, profit per share and the probability of profits being positive. The graphs are based on kernel-weighted local polynomial smoothing (details are reported below each graph). Dots represent the actual team results and the shaded areas the 90% confidence intervals. In all graphs the relation between team performance and the share of women tends to follow an inverse u-shape. Given a low share of women in a team, team performance improves when the share of women increases up to a share of female team members of approximately 55. Beyond that percentage of female team members, further increases in the share of women tend to reduce teams' performance. This latter effect is most pronounced for (ln) sales, but also for the other performance measures there appears to be a peak around 0.55.
Results

Main finding
Further evidence of this relationship is provided in Table 6 , which presents results from various regressions. In panel A performance measures are regressed on teams' share of women and its square. The first column reports results from a least squares regression in which teams' sales is the dependent variable. Both the linear term and the quadratic term are significantly different from zero with positive and negative signs, respectively. The coefficients imply that sales peak when the share of women equals 0.55. To examine whether the results in the first column are sensitive to outliers in the outcome variable, the Positive profit 14 second column reports results from a median regression. Coefficients are very similar and the share of women at which a maximum is reached is almost the same (0.54), implying that the results in the first column are not driven by outliers. As another variation on functional form, the third column reports results with the dependent variable transformed to the natural logarithm of sales. Both coefficients are different from zero at the 1%-level, the relationship is again inverse u-shaped and ln sales are maximized when the share of women equals 0.52. According to the results in the third column, an increase of the share of women from 0.3 to 0.4 increases sales by 20%. While an increase of the share of women from 0.4 to 0.5 increases sales by 7%.
Columns (4) and (5) report results from least squares and median regressions with profits as the dependent variable. In column (4) neither the linear term nor the quadratic term is significantly different from zero, although again the relation between performance and the share of women is inverse u-shaped and profits peak at a share of women equal to 0.61. The results from the median regression show that these findings are sensitive to outliers. The point estimates are slightly larger and both coefficients are now significantly different from zero at the 10%-level. The optimum share of women drops to 0.57. In the next column performance is measured as a binary indicator for profits being above zero or equal to or below zero. Both coefficients are significantly different from zero at the 5%-level, and the share of women that maximizes the probability of profits being positive equals 0.61. Finally the last two columns report results from least square and median regressions when the dependent variable is profits per share. The two sets of coefficients corroborate previous results; all coefficients are significantly different from zero, the relation is inverse u-shaped and performance is maximized at a share of women equal to 0.57 or 0.56.
The quadratic specification is not very flexible as it basically treats teams with 10% women and 90% men the same as teams with 90% women and 10% men. One might therefore worry that the inverse u-shape is mainly caused by the upward sloping concave relationship between performance and share of women for teams with less than 50% women, but poorly fits the relation between performance and the share of women for teams with at least 50% women. To address this concern, we also fitted spline functions allowing for different slopes below and above 50% of women. 10 The results are reported in panel B. All coefficients for the share of women when this is below 0.5, are positive and (with one exception) statistically significant. All coefficients for the share of women when this is at least equal to 0.5 are negative, and in two cases significantly so. Clearly, the number of teams here limits the precision of the estimates. Note: Number of teams equal 43. The linear effect of the proportion of females on venture performance turned out insignificant in all specifications. We also tested higher order specifications and these turned out being insignificant too. Standard errors are given in parentheses. ***/**/* denotes significance at the 1%/5%/10%-level.
The results presented in this subsection all point in the same direction: the business' performance of teams first increases when the share of women in the team increases and then decreases in the share of women in a team. The precise share of women at which teams' performance peaks, varies a bit across performance measures, but in all specifications the optimum is around 0.55. Gender diverse teams perform better than male dominated or female dominated teams.
Robustness
The results presented in the previous subsection show an inverse u-shape effect of teams' gender composition on their performance with a peak around 55 percent female team members. This result turns out robust, at least upon variations in performance measures. The results are also not driven by outliers.
We performed some additional robustness checks by including additional controls or excluding observations from the regression analyses presented in Table 6 . We limit the analyses to specifications with ln sales, the dummy indicator for positive profits and profits per share as performance measures. Thus, robustness checks are performed based on the specifications in columns (3), (6) and (7) of Table 6 .
We repeated the analyses, now including all possible control variables discussed in Section 3, one-by-one, due to the small number of observations. None of the results previously obtained was affected significantly by any of the included variables, including indicators of the teams' distribution of individual personality, skills or knowledge levels. The main result was also maintained while controls were included for team effort, team results in terms of learning or appreciation and team processes such as conflicts or coordination. Table A2 in the Appendix only shows these results for the inclusion of specific controls (groupwise for the sake of presentation) to address the possibility that the main result is driven by specific (pretreatment) differences between males and females as were revealed in Table 5 .
In particular, Table 5 showed some indications that teams with a higher share of females have higher average high school math grades, lower average levels of business and management knowledge and higher team-average scores on agreeableness. Moreover, the various fields of study are also associated with a teams' gender composition, especially 'Financial Management'. Table A2 in the Appendix shows that none of the results is changed significantly by controlling for (i) average math grade, business and management knowledge (ii) fields of study and (iii) the average scores on the big five personality characteristics including agreeableness. Table A3 shows that the results also remain similar when the two teams from 'Financial Management' are excluded. All in all, these results alleviate our concern that the main results are driven by any contaminating pretreatment differences between teams of different gender compositions. 11
Mechanisms
The previous subsections establish that there is a causal link between teams' gender diversity and their business outcomes. This subsection inquires possible mechanisms underlying this finding. In particular, we explore three possible mechanisms that we derive from the literature and were discussed in Section 1. These are: (i) the possible benefits of a more diverse pool of knowledge and skills due to complementarities (cf. Hamilton et al., 2003) ; (ii) (mutual) learning (cf. Hamilton et al., 2003) and an egalitarian distribution of (learning) benefits (cf. Dufwenberg and Muren, 2006) ; and (iii) (mutual) monitoring practices. 12 These exploratory efforts mainly aim at providing directions for future research in explaining differences between gender diverse and homogeneous teams.
Complementarities Men and women in mixed teams may complement each others' skills and knowledge. The resulting broader base of skills and knowledge may have a positive impact on business outcomes. To test this hypothesis derived from Hamilton et al. (2003) , we first derive the correlations between within team skill and knowledge diversity and the team's gender composition. The team skill/knowledge diversity is measured by the standard deviation of the individual baseline scores of each observed relevant skill and knowledge area within teams. 13 Second, for those skills and knowledge areas whose standard deviation is associated with the gender composition of the team, we calculate the correlation between this standard deviation and the teams' performance measures sales, profit and profit/share. None of the results in the first stage turn out significant; more gender diverse teams are not associated with skills or knowledge levels at baseline with a wider spread. Thus, we find no evidence that skill and knowledge complementarities may underlie the higher effectiveness of more gender diverse teams.
Learning and egalitarianism When teams learn, mean skill and knowledge levels increase. Learning may be related to the gender composition of the team. This may be due to differential initial distributions of skills and knowledge levels -for which we find no evidence -or due to differential team processes that may be unobserved. Testing whether the positive effect of gender diversity on business performance is related to more learning, proceeds in two steps. First, the changes in teams' mean skills/knowledge levels 11 Nevertheless, some of the controls themselves may be associated significantly with team performance. 12 Along with monitoring practices, we also address the role of other team processes, such as conflicts and team atmosphere that the management literature has pointed out to be associated with team diversity and team performance (Pelled, 1996; Pelled et al., 1999) . 13 We control for team size in all of these regressions that establish this conditional correlation coefficient to account for the fact that this standard deviation may be related to size. in the various areas are regressed on the share of women and its square, where we control for the baseline levels of the skill/knowledge area and team size. Second, for those skills/knowledge levels whose development is associated significantly with gender composition, we measure the correlation of the change in the skill/knowledge level with the various business performance measures in a regression framework with the same controls. The team average increases in skill/knowledge levels turn out to be unrelated to teams' gender composition. There is thus, on average, not more or less learning in gender diverse teams than in other teams.
The average learning gain in a team is not informative about the distribution of the learning gain among team members. This distribution of learning gains may be different in gender diverse teams than in male dominated or female dominated teams. For four skills this is the case. We obtain this result in regressions of learning gains on gender composition (proportion females and its square) where we control for team size and the base level of the distribution of skills and knowledge. Table 7 reports the impact of the share of women and its square on the within-team standard deviation of learning in these four different areas. This shows significant u-shaped relationships between the share of women and the within-team standard deviations in the gains in creativity, external orientation, organizing and pro-activity. More gender diversity thus reduce the within-team variances in learning in these areas. Apparently, gender diverse teams distribute the benefits from learning more egalitarian.
In regressions relating these changes in the distribution of skill levels to team performance (again controlling for the base levels and team size) we find significant negative associations with sales for organizing skills and pro-activity (underlined in the table) and with profit and/or profit/share for creativity, external orientation and organizing skills (bold in the table). 14 This suggests that higher variances in learning are detrimental for teams' performance. It thus seems that one of the underlying mechanisms of the positive effect of gender diversity on business performance may be a more equal spread of learning benefits in more gender diverse teams. 15
Monitoring Adams and Ferreira (2009) report that in a sample of US firms, female directors have better attendance records than male directors and that male directors have fewer attendance problems in more gender diverse boards. Women are also more likely to Note: Based on information from 43 teams. Regressions in column 1 and 2 control for teamsize and the level of the (mean or standard deviation of the) skill at baseline. When the coefficient is underlined (bold) the effect of the skill on sales (profit) is significantly positive. Standard errors are given in parentheses. ***/**/* denotes significance at the 1%/5%/10%-level.
join monitoring committees. Accordingly, they find that CEO turnover is more sensitive to firm performance and directors' pay is more strongly tied to performance in firms with more gender diverse boards. Together these results suggest that gender diverse boards allocate more effort to monitoring. We collected information to measure the level of mutual monitoring (along with other team processes) in both follow-up surveys. 16 Table  8 reports results from least square regressions of monitoring in a team on the team's share of women and its square. In the first column the dependent variable is the level of monitoring measured in the first follow-up (in January 2009), in the second column the dependent variable is the level of monitoring measured in the second follow-up (in May 2009), and in the third column the dependent variable is the change in monitoring between the first and second follow-ups.
In the first follow-up -four months after the start of the program -we see no significant impact of gender composition on the level of monitoring. However, in the second follow-up -administered at the end of the program -there appears to be a significant relation between gender composition and the level of monitoring. Again the relationship Note: Based on information from 43 teams. Monitoring is measured as based on factor analysis of four statements that were valued by individual students, see the text. The Cronbach alpha of 0.88 indicates the validity of the factor. Regressions in columns 1 and 2 control for teamsize, whereas column 3 controls for both teamsize and the level of monitoring intensity at first follow-up. When the coefficient is underlined (bold, italic) the effect of monitoring intensity on sales (profit, profit/share) is significantly positive. Standard errors are given in parentheses. ***/**/* denotes significance at the 1%/5%/10%-level.
is inverse u-shaped. Members of more gender diverse teams monitor each other more intensively: The intensity is an increasing function of the share of women until this share is 0.52 and decreases afterward. A similar pattern is found for the change in monitoring between the first and second follow-ups, now the relationship peaks at a share of women equal to 0.50. We thus find that during the second half of the program monitoring in teams is more intense in gender diverse teams than in more homogeneous teams. This is consistent with the findings reported by Adams and Ferreira (2009) , although we should note that in their analysis more gender diversity is equivalent to a larger share of women because there are no companies in their data set for which the share of women in the board of directors exceeds 0.50. The higher level of monitoring in gender diverse teams can of course only explain the better performance of these teams if monitoring is positively related to performance. This is the case. The correlations between monitoring (measured as the change between the first and second follow-up) and the various business outcomes are: 0.189 (s.e. 0.082) for (ln) sales, 0.007 (s.e. 0.163) for profits and 0.605 (s.e. 0.287) for profits per share. The bold and underlined coefficients in Table 8 indicate that the regression coefficient of the monitoring variable is significantly positive in the sales and profit per share equations. Nevertheless, upon adding monitoring as a control in the equations in Table 6 the main effects remain similar and significant. Hence, more intense monitoring in gender diverse teams only partially explains why these teams perform better. 17 17 In the same manner as for monitoring, we have also checked whether any of the other team processes is related to gender diversity (and if so to team performance). This was not the case. Moreover, we have also checked whether the products/services produced by more gender diverse teams target a more diverse and thus larger market. To do this, we have categorized the various companies and their products (see Appendix  Table A1 ) in many different ways based on the information in the annual reports. No systematic differences were observed in the market orientation of teams of various levels of diversity.
5 Discussion and conclusion
The key finding of this study is that of a causal inverse u-shaped impact of the share of women in a team on the business outcomes of the team. Performance peaks when the share of women is around 0.55. Further investigation suggests that this positive impact of gender diversity is caused by more intense mutual monitoring and more equal learning in gender diverse teams.
In the introduction we motivated our field experiment by reference to the public discussion about gender diversity in boards of directors in companies, to policy measures in several countries and to recent papers on this topic. We argued that while some recent studies attempt to address endogeneity issues, results may still be biased. Our field experiment is likely to provide clean unbiased evidence, because we were in the position to randomly assign participants to business teams with different shares of women. This comes, however, at a cost. While previous studies (Adams and Ferreira, 2009; Ahern and Dittmar, 2010; Matsa and Miller, 2010) use data from people who really made it into boards of directors of large companies, our study uses data from students in international business studies who run a student company for the duration of one year. We believe, however, that several features of the context in which our field experiment was conducted, contribute to the generalizability of our findings. First of all, the tasks that students perform in their companies are similar to the tasks performed by boards of directors in their companies; there is a CEO and there are managers responsible for different departments of the company. Even the size of teams closely resembles the size of boards in companies. Second, students attribute a substantial amount of their time to their companies. It is not a full-time job, but their input of time is certainly non-trivial. Third, students face strong incentives. Underperformance can result in study delay, which in turn can have serious financial consequences for the students. Moreover, many teams are motivated by the prospect to be the best performing business team.
An important feature of the context of the college where we conducted our study is that men and women are of similar quality and that the numbers of men and women are roughly equal. This is currently not the situation among the people that have the knowledge and experience that qualifies them for a position in a board of directors. The average quality of men in that group is probably equal to the average quality of women in that group, but the men outnumber the women in that group. To get to equal numbers, experienced and qualified men have to leave and inexperienced and perhaps not yet qualified women have to enter the group. This is exactly what happened in Norway and what explains the reduction in firms' performance. Our study shows that if there are enough women that are equally qualified as men, it is in firms' best interest to increase the share of women in their boards. It would therefore not be surprising if results like those re-ported in this study have in the end a larger impact on the position of women in boards of directors than policies based on good intentions but which ignore supply constraints, such as the quotas set in Norway and other countries. Note: Number of teams equal 41. Standard errors are given in parentheses. ***/**/* denotes significance at the 1%/5%/10%-level.
